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COVER: 
The red-hot glow of an electric 

subterrene’s penetrator was used by 
ISD-7 Photographer Ivan Wor- 
thington to illuminate the faces 01 
Andrew Giger, N-3, and Edward 
Keddy, N-5. Soon after this photo- 
graph was taken, the subterrene was 
L I S ~  to melt a hoIe through the 
rock sample shown below the glow- 
ing penetrator. For more informa- 
tion on the subterrene, see the story 
which begins on page one. 





rene stopped while the grabber reached for a new 
hold. 

T h e  tests are also expected to provide infor- 
mation on subterrene retrieval and the use of 
water and gas coolants. According to Project En- 
gineer Joe Neudecker, N-7, a gas-cooled subter- 
rene was successfully tested in the rock lab. “One 
of the advantages of using gas,” he said, “is that it 
won’t corrode metal components of the subter- 
rene.” 

Refore Christmas the scientists will use the 
same subterrene used in the initial field tests to 
melt a 50-foot bore. For this test, a heavy struc- 
tural test frame-previously used for testing Rover 
pressure vessels-has been placed near the rock 
lab. Two GO-foot utility poles, linked by a catwalk 
at the top, straddle the test frame. T h e  subterrene 

be suspended by its 50-foot Stem from a Pul- 
ley system on the catwalk. Power and coolant lines 
will be fed out from the catwalk as the subterrene 

A two-inch subterrene melts its way through a rock sample 
during a laboratory test as Albert Vandergust, left, and 
Richard Renfro, both of N-7, keep an eye on data record- 
ing equipment. At right are N-7 Group Leader John Row- 
ley, subterrene project director; Joe Neudecker, N-7, proi- 
ect engineer; and Milton Krupka, CMB-3. 
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electrical feed lines are routed to their sources 
of supply through the stem, T h e  stem is also the 
component to which pressure is applied to main- 
tain contact between the penetrator and the hard 
rock ahead of it. While pressure must be applied 
initially as sections are added to the stem, their 
weight is expected to eventually overcome the 
necessity of a hydraulic ram or some other thrust 
system. 

As the subterrene advances, molten rock is 
forced into voids in the walls of the hole and 
backward around the periphery of the penetrator. 
The molten rock is frozen in place by the cool sur- 
face of the radiator in such a way that an obsidian- 
like glass lining is formed on the wall. This is one 
of the most attractive features of the subterrene. 
I n  laboratory tests one-inch diameter subterrenes 
have typically formed one-quarter-inch-thick glass 
linings and two-inch diameter subterrenes have 
formed half-inch-thick linings. These linings are 
impermeable and strong so that hole walls are 
sealed and supported against cave-in. Since the 
glass forms as part of the bore walls it may be 
possible that the glass liner would be even more 
effective than concrete in  supporting the walls of 
highway and railroad tunnels. Many have com- 
pressive strengths at least 10 times that of concrete. 

T h e  molten rock also forms a seal around the 
penetrator, tight enough for high pressures to be 
developed ahead of it. With more ruggedly built 
penetrators it is thought that pressure could be 
used to crack rock adjacent to the hole walls simi- 

Krupka, Rowley and Neudecker discuss penetrator design 
concepts. On white paper in front of them are glass-like 
materials that were extruded through the stem of a sub- 
terrene. Below is a schematic of a subterrene design being 
tested. 
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Neudecker stuclies the glass-lined holcs melted in two rock 
sarriples. ’1 he rocks wcre cut with a large saw to cxpose 
the litilc ( m s s  seciions. 
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Chuck Shampine, AEC fireman and 
N-7 casual, and Renfro cut the end off 
a rock sample that will be used in a 
laboratory test of a subterrene. The 
36-inch, diamond-toothed blade is also 
used for longitudinal cuts required for 
cross-section studies. 

underground chambers to contain nuclear and 
thermonuclear power reactors; and holes for pros- 
pecting, exploring, geothermal energy, geophysics 
research and mining, at depths beneath the earth 
that cannot be reached with conventional drilling 
methods. 

Development of the electric subterrene is pro- 
gressing, but work has not yet begun on the 
nuclear version. Present concepts are to use a 
compact high-temperature nuclear reactor whose 
thermal energy would be transferred to the pene- 

trator through heat pipes. Since LASL scientists 
invented and continued the development of both 
the subterrene and the heat pipe, and have pio- 
neered in the development of high-temperature 
nuclear reactors, the nuclear subterrene is a nat- 
ural extension of the Laboratory’s capabilities. 
With the funding of a large scale project, the 
scientists feel the subterrene could be used for 
some short term applications as development 
progresses and that subterrene technology could 
be fully developed within 10 to 15 years. @& 
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Corry Clintoil, PER-7, is originally froin Tlitb Netherlands 
oncl sti l l  ticrs family therc. About (I y m r  ago, "Jic setif I lor  
brother, Pict Fioolc of Breta, sonic I ulmialory p d d r r t x -  
tion,,. Fioolc niudc silk scrcc:ti$ of wine 01  lie ~)hoto!~rctphs 
in h i c i m  arid mailed five of i l ie  prints tu Mrs. Clinton. He 

displayed a dozcn othcrs i t t  Brcta and recently sent these 
to h i s  sister too. 111 this photograph, taken at thc Gallery 
PI[JS iii 10s Alairios by Bill Jcick Rodgcrs, 1549-7, Mrs. Cliti- 
ton .zhows a portion of the 17 silk scleens of Los Alamos 
swnm she has toccived from Fioole to date. 
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LASL Builds 
Magnetic Pinch Machine 

for Smithsonian Institution 

A t  tlie request of tlie Smithso- 
nian Institution, an exhibit to dem- 
onstrate the forces of magnetic 
fields has been built by scientists 
working on the Sherwood Program, 
America’s endeavor to produce elec- 
trical power through controlled 
thermonuclear (fusion) reactions. 

In  principle, the exhibit is much 
the same as the magnetic pinch 
machine at the Laboratory’s Brad- 
bury Science Hall which uses a 
magnetic field to suddenly “pinch” 
the ends of a cylinder of aluminum 
foil to form a “magnetic bottle.” 
The exhibit was designed several 
years ago by Alfred Schofield and 
Rob Holm, both ol P-14. 

The principal builders of the 
new machine arc Bob Dike and 
Grenfell Boicourt, both of P-16. 
They were assisted by Harry Snow- 
den, Charlie Charlton and Milton 
Hollen, also of P-16. 

The electronics of the new ma- 
chine are contained in an attractive 
wood cabinet which has it glass 
cage at the top for viewing. When 
a Smithsonian visitor puts a 25-cent 
picce in the coin slot, thc quarter 
completes an electrical circuit 
which starts to charge the ma- 
chine’s capacitor. Inside the glass 
cage, a red light indicates the ca- 

pacitor is charging and a meter 
shows the charge. When the meter 
needle reaches about five kilovolts, 
a bcll rings to indicate charging is 
completed. Then an aluminum 
tube drops from a supply rack, 
slides down a short chute and into 
a transparent cylinder. There is a 
“bang,” about as loud as a small 
firecracker, and the tube drops 
through the floor of the glass cage 
into a slot where it can be picked 
LIP by the visitor. 

The aluminum cylinders are ac- 
tually toothpaste tubes taken from 
a manufacturer’s assembly line be- 
fore one cnd is crimped and the 
necks and caps are added to the 
other. The machine’s supply rack 
will hold about 75 of them. These 
arc being made available to thc 
Smithsonian Institution by the 
manuEacturer for about eight cents 
each. The quarter inserted by the 
Smithsonian visitor will be used 
to offset thc cost of these tubes, 
powcr requirements, and machine 
maintenance and repairs. 

The product generated by the 
Smithsonian machine is an alumi- 
num tube pinched near each end, 
a tangible souvenir of the forces 
that can bc applied by magnetic 
fields, the samc phcnomenon used 

by Sherwood scientists for squeez- 
ing plasmas. 

T o  make power irom a controlled 
thermonuclear reaction it is neces- 
sary to heat an ionized plasma ol 
deuterium and tritium to an enor- 
mous temperature and confine it in 
a magnetic bottle for a short time. 
One way of doing this-the Scylla- 
Scyllac theta pinch-squeezes the 
plasma together by means of a mag- 
netic field from a pulse of many 
;inillions of amperes in a coil 
wrapped around the plasma. 

Once the technique €or making 
these pulscs had been developed, it 
was soon realized that magnetic 
fields could be used for other pur- 
poses, such as €or squeezing metal 
tubes or rings. This realization re- 
sulted in spinoffs from the Sher- 
wood Program known as Magnetic 
Forming and Magnetic Forging. 

These spinoffs are now in use 
commercially. For example, in some 
automobile plants, high prcssure 
hoses are attached to nipples by 
placing loose-fitting rings around 
the joints. A coil is placed around 
the ring and a magnetic field ap- 
plied which suddcnly shrinks the 
ring around the hose in a perma- 
nent grip without a wrinkle. @ 
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Charlie el-iorlton and Harry Snowden, 
both of P-16, load the machine’s sup- 
ply rack with aluminum cylindcrs. 

Grenfcll Boicourt and Bob Dike, both 
of P-16, make adjustments on the mag- 
netic pinch machine which was built for 
the Smithsonian Institution. 



Geothermal Energy 
for Electric Power? 

he production of electrical power to meet the T demands of users in the United States has 
doubled each decade since 1940. I n  1970, power 
companies produced 1,529 billion kilowatt-hours 
of electricity, enough to light more than 15 tril- 
lion 100-watt light bulbs for an hour. 

In  order to continue meeting the growing de- 
mands for electricity, new methods of producing 
it will be required. Fuel-burning power plants 
now provide most of our electricity and will con- 
tinue to do so for many years to come. However, 
these plants consume vast amounts of coal and oil 
whose limited resources will eventually be de- 
pleted. In  addition, they are under increasing 
attack by conservation groups concerned about 
environmental pollution. T h e  number of rivers 
suitable for the installation of more hydroelectric 
plants will soon be exhausted. Nuclear (fission) 
power plants are being built, but  it will be many 
years before there are enough of them to supply 
the country with its electrical needs. T h e  rate of 
growth of the nuclear power industry is being 
hampered by some public skepticism and thermo- 
nuclear (fusion) power is still in  the research and 
development stages. There are also several geo- 
thermal energy plants but  these are limited to cer- 
tain locations-mostly in the western states-where 
there are underground reservoirs of water heated 
by molten rock. Steam rising from these hot-water 
reservoirs is intercepted by wells and used to drive 
the turbines of electric generating plants. 

A group of scientists at the Los Alamos Scien- 
tific Laboratory is proposing an experiment t o  
demonstrate that geothermal energy power plants 
need not be confined to areas where there are 
underground hot-water reservoirs. They believe 
it may be possible to extract heat from dry, but 
hot regions in the earth and convert it to electrical 
energy. T h e  proposal is based on the fact that 
the earth’s temperature increases with depth. On  
the average, this geothermal gradient is about one 
degree Fahrenheit every 100 feet, but  it varies 
widely from place to place and is significantly 
higher in areas where there has been recent vol- 
canic activity. I n  these areas there are high tem- 
peratures available at relatively shallow depths 
that can be reached with present-day drilling 
capabilities. 

One such volcanic area is the Jemez Caldera, 
the remnant of a huge, extinct volcano near Los 
Alamos whose magma chamber is thought to ex- 
tend several miles beyond the rim of the caldera. 
T h e  scientists are suggesting that an experiment 
be conducted over the periphery of the magma 
chamber on government-owned land west of S site 
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EJ GRANITE (pC) PRECAMBRIAN 
Ei RHYOLITE 

The proposed geothermal energy reservoir is shown in this 
schematic along with rock formations. The illustration was 
adapted from U.S. Geological Survey Map 1-571. petroleum or natural gas from surrounding forma- 

tions into the well. 
In an area about 1,200 feet from the bottom of 

the hole, the well casing would be perforated and 
temporary seals would be inserted just above and 
below this area, A fluid would be pumped through 
the upper seal at high enough pressure to fracture 
the rock adjacent to the sealed area to form a 
fractured region the shape of a pancake on edge 
with a radius of about 1,500 feet. 

T h e  crack system would be intersected by a 
second hole drilled 20 to 30 feet from the first. 
Water would be pumped down the first hole. It 
would be circulated through the underground 
fracture system where it would be heated and then 
forced up through the second and shallower hole 
to the surface. Here the heated water would pass 
through a heat exchanger capable of removing 
150 megawatts of thermal energy. T h e  cooled 
water from the heat exchanger would be intro- 
duced to the first hole. Once a moderate tempera- 
ture difference had been established between cold 
water descending in the first hole and hot water 
rising in the second, circulation through the sys- 
tem would be maintained by natural convection. 
Pumping would be discontinued except for injec- 
tion of any additional water required to keep the 
system full. 

12 



cools ;ind cracks. 'l'licrmal-stress cracking would 
open tip new licat-trarislcu surfaces to wawr being 
iiijectecl into tlie syst em. When this occurred, 
therc wonld 1)c a power rccovcry which would 
gratliriilly reach and evcntrially cxcced tlie thermal 

y of thc hydr;iulically Iractrrrcd rcscrvoir 
mrl cxtcntl the productivc liletime 01  thc gco- 
i licrrr*al cncrgy p lmi .  

Jhilling in lint, igiieous rock, however, is rcla- 
tivriy slow, diffici~lt and cxpriisivc by corivcn- 
i ional methods. Modiiical ions of tlic mctliod may 
be ~.ccliiircd when t e m p i  at rr rcs in excess of 600 
degrccs 1;;ihrrnlicit arc cncountercd, alt hough 
rcpt1Lithlc drilling firms cxuitactccl arc confident 
that the required holes cari be drilled without 
mi j o y  tlilriculty arid at rcamiablc cost. 

I Iydrarxlic iracturing is normally done only in 
sctlimcniary rock by  petrolcum and natural gas 
~01~ipit11ies. But., tlic strength and clasl ic propert ics 
of some sctlimcnlary format ions approach tliose of 
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igneous rock. Representatives of a commercial 
hydraulic-fracturing concern feel that the fractur- 
ing required for the geothermal energy project 
can be done without difficulty using standard 
techniques. 

Soluble minerals contained in the circulating 
water may require separation or chemical treat- 
ment to avoid clogging and corrosion of piping 
and heat exchanger tubing. Since many minerals 
have commercial value, their recovery from the 
circulating water could be profitable. 

There is no indication that the underground 
crack system would increase seismic activity or 
that collapse or abandonment would result in 
surface cratering, although both possibilities 
would be investigated in the course of the experi- 
ment using sensitive seismic instrumentation. In 
addition an array oi acoustical devices would be 
used to monitor the minor seismic disturbances 
expected to accompany hydraulic fracturing and 
the fracture pattern would be mapped as com- 
pletely as possible. These same devices would be 
used to monitor the progress of thermal-stress 
cracking and correlations would be attempted to 
determine such changes in  reservoir properties as 
volume and heat content. 

T h e  geothermal energy proposal grew out of 
the nuclear subterrene project which is aimed a t  
developing a device that can melt its way through 
rock. Actually, it was one of the several applica- 
tions proposed for the subterrene and still may be 
if the geothermal energy experiment is success- 
fully completed. It was realized, however, that 
geothermal energy from hot-rock areas could be 
demonstrated much earlier if conventional drill- 
ing methods were used rather than waiting for the 
development of the nuclear subterrene. For this 
reason, and in view of the search for new sources 
to meet future electrical needs, the geothermal 
energy project is being proposed separately. 

Because of this relationship, many of the sci- 
entists participating in the geothermal energy 
project are the same as those in the subterrene 
program. These include Morton Smith, CMB-13; 
Bob Potter, Dale Armstrong, B. B. McInteer and 
Eugene Robinson, all of CNC-4; Don Brown and 
]ohn Rowley, both of N-7; and Bob Mills, P-8. 
Other scientists involved in the geothermal energy 
program are Frank Harlow and Bill Pracht, both 
of T-3; and Lee Aamodt, J-DO. 

If the geothermal energy project is funded, heat 
extraction could be only a few months away. De- 
tailed information to determine the feasibility of 
the system would follow over the next three to 
four years. @ 
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Mctiilmts 01 ct summary disciirsion pailel a t  thc 1AMPF: 
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Chairinan-Elect Kcniicili Crowe, und LAMPr Dircctor Louis 
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per cent of their recommendations and have devi- 
ated only where dictated by budgetary or schedul- 
ing realities. T h e  PAC addresses itself to three 
questions whenever a proposal is before them. 
These are: Why? Who? and How? And in that 
order of importance. Why should a given experi- 
ment be done? JYho is proposing to do it and 
what are their credentials? And, how shall the 
experiment be accomplished, including the time 
scale and total LAMPF resources required? For all 
approved experiments, the last question will be 
explored much more thoroughly by local staff as 
beam time approaches. 

“The  question of prime interest to you, as Users, 
is not whether we shall see a few 800-MeV protons 
next July, but whether we will be able to meet 
our goal of initiating an experimental program 
early in Calendar Year 1973. I believe the answer 
to this question is still affirmative, provided our 
projected budget for Fiscal Year 1973 is imple- 
mented as it now stands. 

“No better evidence for the interest and enthu- 
siasm of LAMPF Users can be found than the 
composition and activities of the large numbers of 
working groups which have organized themselves 
under the charter of the LAMPF Users Group. 

Touring the LAMPF Operations building is Paul McDaniel 
(second from right), director of the Atomic Energy Com- 
mission’s Division of Research. McDaniel was the key 
speaker at the Users Group banquet. Others are Ken 
Crandall, MP-4, Don Swenson, MP-3, and Rosen. 

‘ I .  . . it is crystal clear to me that start-up of 
LAMPF cannot be justified to the scientific com- 
munity in any context save that of a national fa- 
cility. This feature, plus the practical applications 
potential of LAMPF, appears absolutely essential 
to the support of LAMPF by the Congress and by 
the Executive agencies. Fortunately, these objec- 
tives have been paramount in our thinking from 
the very beginning. We have, in fact, made very 
great efforts to bring the prospective Users of 
LAMPF into the decision-making process as it 
concerns the experimental capabihties of this fa- 
cility. Your advice and council have figured prom- 
inently in establishing the performance specifica- 
tions for every major experimental capability at 
LAMPF. Our budgets and how we used them are 
an open book, for all of you to read and criticize; 
and I assure you that your criticism is heard and 
studied and acted upon. T h e  setting of priorities 
on experimental proposals is being done by utiliz- 
ing the well-tried process of peer-group review 
and recommendation. 
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ment of weakness we agreed to submit a bid to 
Los Alamos Scientific Laboratory on a rush job 
for low cost shielding to line the outside walls 
of an underground tunnel they were building. 
This is the tunnel that contains the ma,jor por- 
tion of the new Meson Facility at Los Alamos. 
In  order to stop streaming of neutrons through 
the concrete walls of the tunnel, it was desirable 
to line them with a boron-containing material. 
We developed such a material and were able to 
fabricate it in the form of sheets 2 feet x 3 feet 
x 1 inch thick. It really didn’t turn out to be too 
difficult in the laboratory where you were work- 
ing with a 5 pound quantity. However when we 
went into production, it turned out to be a 
horse (or herd if you will) of a different color. 

In our own naive way, we started production 
but  soon became aware that there might be a 
few problems. T h e  product turned out quite 
well but we started to accumulate a nice, fine 
white powder all over the walls, the ceiling and 
especially the floor. From the floor, of course, it 
got on the bottom of people’s shoes and thence 
to our offices, eating spaces, rest rooms, auto- 
mobiles and ultimately to our homes. About 
the only thing we can be thankful for is that 
the material was not radioactive. Everyone (in- 
cluding the secretaries) breathed a sigh of relief 
when the order was finally shipped out-on five, 
count them, five huge trucks, only three weeks 
after receiving the order. 

Unfortunately there was one little memento 
left by this new shielding material which we 
had not anticipated. During the production 
run, we found that we had to wash out all of 
the equipment between each batch that we 
made. In  the course of each day, we seemed to 
accumulate something like 300 to 400 gallons 
of milky, white water which apparently had no 
intention of settling down. T h e  excess ran off 
into the street, down the block, around the 
corner into the storm drains. After about a 
week, we had a very unhappy gentleman from 
the city stop by and tell us that the entire street 
was white-what were we putting into their 
sewers? Along with this all the automobiles 
parked on the block were getting white on their 
tires and tracking it all over town. We assured 
the unhappy public servant that the material 
was non-toxic and that we would immediately 
stop coloring his pavement. There were a few 

other little incidents such as truck drivers going 
by and shaking their fists and mumbling epi- 
thets about ecology. I n  any case, the result of 
this was to build up our supply of milky water 
even faster. There was a large vacant lot across 
the street so our next step was to dump some of 
the excess material into this lot, since we had 
observed other people dumping things there at 
various times. Unfortunately a white, slimy film 
began to build up  on the top of the lot and 
with the rains that you may have heard we occa- 
sionally get in California, it was getting slop- 
pier and sloppier. We began to suspect that the 
owners of the lot were not too happy about this 
situation when one day a truck suddenly drove 
up  and started to install a high steel fence 
around the lot. 

We were now getting desperate. We had been 
trucking barrels of the material down to the 
dumps but this was a very slow and inefficient 
process especially when thousands of gallons 
were involved. Our next step was to dig a large 
hole with a bulldozer in a nearby yard that we 
were leasing. ‘We dumped the material in that 
and it worked out quite satisfactorily aside from 
having to cover u p  this gigantic hole whenever 
the rains started to prevent it from filling u p  
excessively. This was working out quite well 
except for the fact that we almost lost a couple 
of employees who started to sink in this white 
quicksand marsh. In  any case the rains finally 
stopped for awhile. Our  final salvation finally 
came at the hands of the Roto-Rooter people 
who drove up  in a large truck with a powerful 
vacuum system and tank ordinarily used for 
emptying septic tanks. As an  anti-climax, they 
completely drained the swamp within an hour, 
took the material out and got rid of it-God 
knows where. We are not even going to ask 
them what they did with it. At the time of this 
writing all that remains to be done is to fill up  
the gigantic hole in the ground before the gen- 
tleman from whom we are leasing the lot sees it. 

We apologize for burdening you with the 
above Christmastime horror story, but  we do 
want to let you know that we will actually ac- 
cept orders for borated plaster shielding as long 
as it is in small quantities, We will absolutely 
not accept any orders for 100,000 pounds of 
this material. 4% 
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the 

Second Laser Interaction and Re- 
lated Plasma Phenomena Work- 
shop, Rensselaer Polytechnic Insti- 
tute, Hartford, Conn., Aug. 30- 
Sept. 3: 

"A Classical Resonance in the 
Optics of Thin Films at the Plasma 
Frequency" by R. P. Godwin, W-10 

Muon Physics Conference, Depart- 
ment of Physics, Colorado State Uni- 
versity, Ft. Collins, Sept. 6-10: 

"With What Does the Muon Inter- 
act?" by J. L. Gammel, T-9 

Gull Lake Symposium on the Two- 
Body Force in Nuclei, Gull Lake, 
Mich., Sept. 6-10: 

"Some Basic Questions in Nu- 
c leon- Nuc leon Bremsstra h I ung" by 

technical 
- .  

1. Heller, T-5 

Fourth international Conference on 
Taken from LASL Technical information High and Nuclear 

Structure, Dubna, USSR, Sept. 7-1 1: 
"A New Quantity in Nuclear 

Muon Capture by Radiochemical 
Techniques" by R. R. Silbar, T-9 

"Nuclear Chemistry Program for 
the Los Alamos Meson Physics Fa- 
cility" by B. J. Dropesky, CNC-1 1 

"Dispersion Relations for Nuclear 
Structure Physics" by L. S. Kisslinger, 
LASL consultant from Carnegie- 
Mellon University, Pittsburgh, Pa. 

Reports submitted through ISD-6 

international Conference on Atomic 
Collisions in Solids - Physics of 
Channeling and Related Phenom- 
ena, Gausdal, Norway, Sept. 20-24: 

"Measurements of Interatomic Po- 
tentials and Multiple Scattering in 
Thin Crystals Using Proton-Chan- 
neling Studies with a Super-Collim- 
ated Beam" by D. D. Armstrong, 
P-12, W. M. Gibson, Bell Telephone 
Laboratories, Murray Hill, N. J., J. 
Golovchen ko, Rensselaer Polytech- 
nic Institute, Troy, N. Y., and A. 
Goland and H. E. Wegner, both 
Brookhaven National Laboratory, 
Upton, N. Y. 

Conference on Cosmic Plasma Phys- 
ics, European Space Research Insti- 
tute, Frascati, Italy, Sept. 20: 

"Thermal Energy Transport in the 
Solar Wind" by M. D. Montgomery, 
P-4 (invited) 

Lecture, Biology Department, High- 
lands University, Las Vegas, N. M., 
Sept. 23: 

"Monitoring for Radioactivity in 
the Environment" by H. S. Jordan, 
H-8 

Joint Meeting of the Rocky Moun- 
tain Section, American Industrial 
Hygiene Association, and the Rio 
Grande Chapter, Health Physics So- 
ciety, Albuquerque, N. M., Sept. 

"Respirator Cartridge Filter E f i -  
ciency under Pulsating and Steady 
Flow Conditions" by R. G. Staffard 
and H. J. Ettinger, both H-5 

23-24: 

Eleventh Conference on Thermal 
Conductivity, Albuquerque, N. M., 
Sept. 28-Oct. 1: 

"The Steady-State Approximation 
in Thermal Diff usivity Measurements 
on Heterogenous Materials" by J. 
F. Kerrisk, CMB-1 1 

"Determination of High Tempera- 
ture Viscosities for Hydrogen, Heli- 
um, Argon, Nitrogen, Neon, and 
Xenon and a Calculation of the Cor- 
responding Thermal Conductivities'' 
by F. A. Guevara, B. B. Mclnteer 
and M. Goldblatt, all CNC-4 

Miami Valley Section, American So- 
ciety for Nondestructive Testing 
Meeting, Miamisburg, Ohio,Sept. 28: 

"Therm a I Neutron Rad i og rap h y- 
A New Materials Analysis Tech- 
nique" by D. A. Garrett and R. A. 
Morris, both GMX- 1 

Interagency Committee on Excava- 
tion Technology, Federal Council 
for Science and Technology, Wash- 
ington, D. C., Sept. 28: 

"Applications Portion of Presenta- 
tion on Subterrene" by R. M. Potter, 
CNC-4 (invited) 

"Subterrene Concepts" by M. C. 
Smith, CMB-13 (invited) 

"Concepts and Applications of 
the Rock-Melting Subterrene" by J. 
C. Rowley, N-7 (invited) 

Seminar, University of Rome, Italy, 
Sept. 28-30: 

"Current Solar Wind Research 
Using the Vela Spacecraft" by M. 
D. Montgomery, P-4 (invited) 
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Symposium, "l.ifetirnc of Rocket I'm- 
pcllants, Gun I'rtrpellnnts, crticl Ex- 
plosivc: ChargC::;," Knrlsrutie, Ger- 
tnany, Sopt. 29,.c;kk. 1: 

"A Co t i  I p w I_ iso r I of 'rh c t-tnocl I i ! rn i - 
c.aI Mothods for ihc I)clet-mittcilioil 
oI I<irtctic:s (:c~nstunis" hy I?. N. 
Ihgtrrs, GMX-2 

l.ecti.trc, Izedercil 'Tixhnical Institute, 
tiwis!; Instituie for I\luclimr I-!csecrrch, 
Zutich, Sept. 31); Mas!;crchust!tts In- 
stitute of 'iczhndogy, Ccimbrirlgc, 
C k t .  6; cind Nurthnesterri Univcrsiiy, 
l:ivanston, Ill., Ckt.  1 ' I :  

"Muon- I' rot ci I I Scattering ci'i I .CIW 

liticrgios" by I?. I<. !iilh(ii, 'T-5 

Sctnincrr, Dcpui it-nimt C J ~  A4kroI)iol 
ogy, Univcrsity ol Now Mexico, AI 

"(.luatiiiiuiivi Mcasurcrricnts i r i  
bLlt~lJ€!tqkJC, OCt. 1 : 

Mntrinialicrn ( k l l ~ "  by D. t .  Pc?ict 
Sen, 11-4 ( invi l fd) 

Punr:l discussioti on "C)ur Growing 
Powix Crisis-4s E\luc!errr Power an 
Acceptable SolwiicJn?" sponsot~cc~ by 
Student I3mncY1, lrii-tity Section, 
.4rnctican Nuclear Society, tJniver. 
slty ( 9 f  NEW Mt!xic,o, Albuquerque, 
C k l .  'I : 

" h ? r g y  Kcsc~u l-ccs uti d Nuc h a  r 
Powor" by G. /\. (~;tavos, Dir. Off.  

"Wastes from C:Cicrriical I<c!proc- 
cssitig I'lunts for IZcactor FLJOIS" by 
1.. A. Ctnelity, 1~1-7 

ing Clecirical Power by Nuclear 
Powcr Stations" by tI. S. Jorchti, 
1-1..8 

"I icct-isirig 1'I.oci:ss of Nuclcnr 

" titiviron mer) ta I [in 

PowL!r I\'eactors" by u. E. tkrll, 
A-IICI 

Fiftetmth Wesiei n Industrial Iieiilth 
Conferonce, Sun F rant isco, Cdit., 
Ckt. 1-2: 

"Vat iability Asociutcd with I lit, 
petsion rcaivlci ol Airliotnc: 
WlISiC'S" hy R. v t ullytr, 11-8 

New Mexico Slic:i i f f s  utid Police 
Association Stat(! Cistivc~ntion, t a r  1x1 

itrgton, oct. 4: 

Joint Working Group 28 Mtteting, 
Atcmic Wc!uirmrts I?r:senrch Estab- 
IisIttmntr Aldt:rtnaston, England, 
C k i .  4.-8: 
"k: lect i I t y Wrr 1.11 cci d Area I Sup- 

port Mtrictials" Iiy C.  A. Ar-idel-son, 
GMiX 3 

t.~olloyuiuirt, Norheustern Univer- 
sity, Boston, Mtrss., Octo 5, and 
,johns Nopkirrs Utrivcrsity, Ihltirnore, 

"-h I OS /\,l(lnios Meson I-actory" 
Mc~., c k i .  Y: 

Ijy I<. I:. Sillxxr-, I-5 

iweniy-Fout41 Annual Gasoous 
Hactroriics Crvriference u,nd Third 
Arc Syiiiposiuni, C;trinesville, Flu., 
ITlCi. 5-8: 

I h e  Kinoiics of Electroil Ucum 
c,onlrolloci ( J C I ~  I aser Systotns" by 
A. /VI. Locketi,. Ill, T-Y 

"(:liaruc:tc-!ti:;tics of an tlloctron 
t;ctrtn ConiroIIc:t-l Plasma Disi-:hurge" 
by I;. A. Fc:risiettnac:her cind M,. J. 
Nultat., boih J- l  0, W. T'. I.olat1d, 
WK"I1, and K. Iioycr, J-DCI, 

" A  Cold (;low Di:;chutgc: I.ciser 
t'tic!rgy Sourc(!" hy C. R. Mills, 
'r. L30'1 

"Cut-teni in tlic Cold l.crser F'las- 
tnd' by C .  ti. Mills, 'l'-DU\', and J. 

.1 

/,- 

']'<It!<), Jt'., GMX-;Y 

"A Finiiu Difference I'rocedurc 
and Computer Progrom Tor i he NU- 
rnerical Solution ol' thc 13oltzmann 
Equation for hiel-gy Disiributions of 
Electrons with Large Inelastic Scat- 
tering on Mulecule~" by J. H, I-lan- 
cock and R. C:. Jones, halh C-4, 
and C .  D. Mills, T-DOT 

"Study of ihe A -> X Transitions 
in C0-I- trnd Ny-" by W. 15. Maier, 
11, and k. 1'. I-lollancl, both J-10 

"Study of ILight Produced by Col- 
lisions of I.ow-l!ncrgy He 1. with NX" 
by R. I-. I-lolland and W. R. Maicr, 
11, both J-10 

"Emission lroni Long-Lived States 
of NO-I" by R. 1'. I-lolland and 
W. t i  Maier, 11, bo.lh J-TO 

"Electron Transfer in Collisions of 
Doubly Chat-yed Rare Gas Ions and 
Rare Gus Atoms for Primary Ion 
Encrgics Below 100 eV" by W. B. 
Maier, 11, and B. Sicwart, both J-'IO 

"Charge Transfer and Ionization 
in Collisions beiween Atomic Ions 
and Kat.e Gus Aioms for Primary 
Ion Encrgies below 100 eV" by 
W. 0. Moier, 11, J-10 
Second Annual General COMTEC 
Meeting, San Francisco, Cdlif., 03. 
6-8: 

"COM Generated Color" by D. 
0. Dicktrian, C-4 (inviled) 

Conference on Two-Dimensional 
Digital Signal Processing, University 
of Missouri, Columbia, Oct. 6-8: 

/'Cornputa.lional Considerations in 
Uigilial Inicige I~nhnncemeni" by 
B. I?. Hurl!, C-5 
Meeting, Colorado Section, Ameri- 
can Nuclear Society, Denver, Cola., 
Oct. 7: 

"An Irrcverent View of New De- 
sign Criieriu" by J. K. Lilienthal, 
CMB-DO 
1971 New Mexico Branch Meeting, 
Americain Society for Microbiology, 
New Mexico lnstitute of Mining and 
Techtrology, Socorro, Oct. 8-9: 

"The Structural Alteration of His- 
loncs in Synchronized Mammalian 
Cells" by G. K. Shepherd, Billie 
.lean Noland und Julia M. liardin, 

"Phage Development in the  Rac- 
tcrium Htietnophilus Influrmzae" by 
K. .I. Bartihnri, and S. t i .  Cox, both 

continued oii next page 
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"The ICONS Program at LASL" by 
C. T. Gregg and V. H. Kollman, 
both H-4 

Meeting, Rio Grande Chapter of the 
Association for Computing Machin- 
ery, University of New Mexico, AI- 
buquerque, Oct. 9: 

"WATFIV and ALGOLW: Student 
Oriented Programming Languages" 
by F. W. Dorr, C-6 

"The COBOL User in a Scientific 
Shop" by F. P. Welch, AO-7 

"Bugaid, a Debugging Preproces- 
sor" by Jennie Lee Boring, C-4 

Ninth Rare Earth Research Confer- 
ence, Virginia Polytechnic Institute, 
Blacksburg, Oct. 10-14: 

"Electrochemical Reduction of 
Europium at a Porous Carbon Cath- 
ode with Flowing Electrolyte" by 
E. I. Onstott, CMB-8, and C. R. 
McClenahan, Northwestern Univer- 
sity, Evanston, 111. 

"The Low Temperature Electrical 
Resistivities of PdB RE and PdCe In- 
termetallic Compounds" by R. 0. 
Elliot and H. H. Hill, both CMB-5 

1971 Institute of Electrical and Elec- 
tronic Engineers International Elec- 
tron Devices Meeting, Washington, 

"An Experimental Klystron for 
D.C., Oct. 11-13: 

LAMPF" by P. J. Tallerico, MP-2 

Data Processing Managers Associa- 
tion Meeting, Santa Fe, Oct. 12: 

"PL/I for Data Processing Appli- 
cations" by L. H. Baker, Jr., ENG-7 

Wichita Section Meeting, American 
Nuclear Society, Wichita, Kan., 

"Plutonium Distribution as a Prob- 
lem in the Environment" by W.  H. 
Langham, H-4 (invited) 

Oct. 13: 

Nuclear Engineering Department 
Seminar, North Carolina State Uni- 
versity, Raleigh, Oct. 14: 

"Integral Testing of Nuclear 
Cross Section Data" by T. J. Hjrons, 
TD-4 (invited) 

E. C. Pollard Celebration Sympo- 
sium, "Topics on Bacterial Structure 
and Function,'' University Park, Pa., 
Oct. 15-16: 

"High Pressure Responses" by C. 
E. Hildebrande, H-4 (invited) 

American Nuclear Society 1971 
Winter Meeting, Miami Beach, Fla., 

"Criticality Considerations in the 
Nondestructive Assay of Nuclear 
Material'' by D. B. Smith, R.  A. 
Forster and M. M. Thorpe, all A-1 

''Flux Optimization for a King 
Reactor" by F. T. Adler, LASL con- 
sultant from University of Illinois, 
Urbana, and K. D. Lathrop, T-1 

"A Review of the Major Contain- 
ment Systems in the U.S. Controlled 
Thermonuclear Research Program" 
by E. L. Kemp, P-16 

"Electro-Optical Profi lometer" by 
M. E. Lazarus, CMB-14, and T. Ro- 
manik, CMB-7 

"Accurate Dosimetry of Low En- 
ergy X Rays" by P. B. Lyons and 
J. A. Baran, both J-14 

"Socio-Economic Aspects of a 
Plowshare Experiment" by H. J. 
Otway, J-DO, L. van der Harst, 
CER Geonuclear Corp., Las Vegas, 
Nev., and G. H. Higgins, Lawrence 
Livermore Laboratory 

"Determination of the 236U Con- 
tent of Low Enrichment Power Reac- 
tor Fuel Assemblies" by C. R. Weis- 
bin, T-1, R. H. Augustson and A. E. 
Evans, both A-1, G. D. Turner, TD-6, 
and K. D. Boehnel, Karlsruhe Nu- 
clear Research Center, Germany 

"The Hydriding Reaction between 
Plutonium and Deuterium'' by D. F. 
Bowersox, CMB-1 1 

''Transformation Temperatures of 
Irradiated UO2-PuO2 Fast Reactor 
Fuels" by J. G. Reavis and J. L. 
Green, both CMB-11 

"A Differential Thermal Analysis 
Apparatus for Observation of Irra- 
diated Plutonium-Containing Reac- 
tor Fuels" by J. G. Reavis, CMB-11, 
G. R .  Brewer and J. W. Schulte, 
both CMB-14, and D. B. Court, 
CMB-7 

"Unreflected 235U CIS2 Critical 
Assembly" by J. C. Hoogterp and 
G, E. Hansen, both N-2 

"A Los Alamos Monte Carlo Crit- 
icality Code for Rover Reactor Cal- 
culations" by C. W. Watson, N-DOT 

"Monte Carlo Simulation of Multi- 
group Transport Cross Sections" by 
D. R. Harris, T-2 

Oct. 17-21: 

"The King Reactor Concept, Dy- 
namic Test and Safety Evaluations" 
by L. D. P. King, Dir. Off., and T. F. 
Wimett, N-2 

"Calculations of ENDF/B Fast- 
Reactor Benchmark Cases Using the 
LASL-TD Cross Section Library" by 
T. J. Hirons, TD-4 

"Ve rsati le Contain men t Box S ys- 
tem" by P. F. Moore, CNC-11 

"Apparatus for Determining Heat 
Content on Irradiated Fuels" by C. 
E. Frantz, CMB-5 

"The Use of High-Resolution 
Gamma-Ray Spectrometry for De- 
tecting the Failure of Cladding in 
Encapsulated Fast Reactor Fuel 
Pins" by J. R. Phillips and G. R. 
Waterbury, both CMB-1, and J. W. 
Schulte, CMB-14 

"Cross Section Compilation and 
Evaluation for Analysis of Concrete 
Shields" by P. G. Young, T-2, and 
E. T. Jurney, P-2 (invited) 

''Comparison of ENDF/B Inelastic 
Scattering Data with Sphere Trans- 
mission Experiments" by M. E. 
Battat, T-2, and G. E. Hansen, N-2 

Pacific Conference on Chemistry 
and Spectroscopy, Anaheim, Calif., 

"Quantitative Analysis of Car- 
bon-13 by Infrared Methods" by 
R. S. McDowell, CNC-4 

Oct. 18-20: 

Fifth Materials Research Sympo- 
sium, washington, D. C., Oct., 18- 
21: 

"Crystal Chemistry of Refractory 
Carbides'' by A. L. Bowman, CMB-3 

Special Symposium on "The Science 
of Hardness Testing and Its Re- 
search Applications," American So- 
ciety for Metals, Detroit, Mich., Oct. 

"Hot Hardness Testing of Uran- 
ium-Plutonium Ceramics" by M. To- 
kar and J. L. Green, both CMB-11 

18-21: 

Tenth National Meeting of the So- 
ciety for Applied Spectroscopy, St. 
Louis, Mo., Oct. 18-22: 

"Low Frequency Raman Spectra 
of Liquids Taken by a Much Im- 
proved Baffle Technique: Further 
Qualitative Evidence Concerning 
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Sturuiiov's -rl~t:c~l.y" by I.. A. E ~ C I I Z ,  
CNC-2 

Scienlific Scssion of the Cheinothor- 
upy Advisory Ciiniiiiittee, National 
Ctriiccr Institute, Eethesda, Md., 
Oct. '19: 
"A Simple ' 1  cchniyut: for Chior.. 

inining Cflocis ol (:hctnoilior.opeuiic 
Ag c n  i s  on Ma ii I rri ci I in r i  Cc I I-C y I:: le 
TI-LIVCI-SE:" by R. A. 'Toboy, 11-4 (in-. 
vitedi 

Symposium on Ion Sources Lit id 

Formation of loti Becrrns, Brocik- 
licvvcti Notional Laboraiory, Upton, 
1.oiiy Island, N.Y., Oct. 19-21 : 

"Luniii-Shill &~lcrrizocI loti Soutt:e 
lor tlio 1.0s AI~IIIOS Mt>:;oll Physics 
Facility" by G. 1'. I-crwrcnce, fl-9 

"Gci t f g e ts De r no rr si ra ti t i  $1 I' r i n ci- 
pIcs lrivolved in I'olcrrized Ion 
Sout-CI::~" by .J. I.. McKibben, tl-9 
( i nv i tod) 

"1110 I3ctreficiaI Effect of ail Air 
I euk info ihc Diiot31~.1stn(i~i-on oi' tlic 
LASI. Polarized ! ~ O I J ~ C C "  by .J. I.. 
Mc:Kibberi, P-.3 

"LASL 1Ixperienc:c: wi.tli u I ~ J -  
pltrsnitrtr~ori I'cetliii(4 CI 750 kV 
'I'xcict' I'icrcc Cc~Iurnr~" by (1. I?. 
Eiriigh, t i .  A. Mcycr, I). W. M u e l I ~ r  
and I?. R. Stevens, Jr.,  all MP-I 

"ILAMI'I' I ~ I  ' Ion Source llevolop- 
metif" by P. W. Allison and C:. I?. 
Emigli, hoih MI'4 

'Third International Pransplutorniuwt 
El e me nt Sytnposiu m, Argo inn o Nr I I 
tional Laboratory, Ill., ( h t .  20-22: 

"(3alculaiion of Fission Bntriois 
Cor Actinide and !iiiperhecrvy Nu- 
clei" kiy J. R. Nix, T-9 (invited) 

'Tluorinrttion antl Meiallurgy on 
(1 Sub-Milligrani Scalo" by I.. I\. 
Asprcy, CNC-4 

E. 0. I-fulburt Ceriter for Spuec R e -  
search, Washington, D. <:., Oct. 2'1 : 

"Rcc:cnl Rocket Cbservations of 
the FLit---lnfraretl 13ackgrouncl" by 
A. G. ISlair, P-DOR 

rrcrce t'letnonts Synrpix.iuin, Envirori- 
iiicnial Cleulth Contorcnce, Pacific 
Nortlrwest Aniericuti Indusirinl Hy 
giciie Association Meeting, Idsho 

"C hcirtrcierimiicin of Aciosol 
Sources Using Aciivtriion Analysis, 

r U i i s  idatlo, m t .  N - ; K ~ :  

Scurining Elect rori Microscopy and 
Ait-t)ornc Sani~)lir ig" hy W. A. Sed- 
luc:c:k, CNC:-'I I (invitetl) 

Ini.criintional Association of hi\achin- 
ists Atomic: Energy Conferenc;c, Rs- 
diaiioin Safety Sarninur, New [.on- 
clotr, (:ann., C k i .  22: 

''k!cicIiatiwi Ih icct ion SIaidarcls: 
l l ic i r  Basis a n t l  Use" by J. W. 
I-loclly, 11-DO 

Physics Drqmttmerrt, Utah State Uni- 
versity, Logan,, C k t .  25: 

"Coriicmporury 'Topics in Asiro- 
physic? by J. E. rirolloy, P - W R  

Syinposium on Irnplomeiiting Nu- 
c lecir Sufeguarrh, I<ansas State U t i -  

vrmity, Manhittan, Ckt. 25-17: 
"Ada pin hi I i I y of k issi le Mci lor ia Is 

IC) Nuc-lcar 12xplobive:," by 1). 13. 
Hall, A-DO 

1971 Annud Mcciitrg, Users of 
huttrrncitic Irirormation Display 
I'quipment, Lo:, Aiigelos, Calif., act. 
2l.5 28: 

"Mtwncrginy IJnniunacjcalJle [)a ta" 
IJY I .  tl. Ikikor, J. N. Savage and 
I ~ K 1 iickcr, LIII I ING / 

I'hysic:s Depurtrricmi, University of 
Alberta, Ednicinton, Canuclu, Oct. 
"97: 

''I he I cw-Nuclc~on I'roblcm" by 
, I .  t. B ~ ~ ~ I I ~ ~ ,  rww 

19711 'Iliertiial Expansion Syinpo- 
sitiiii, Corning, P4. Y., C'ct. 27,-29: 

"lhc Varialion of Lcittice Param- 
eter of Uraniutii Monocarbitle- 
Zircon iu rn Monocat bido So I id So I u- 
iioris with Terripoi-atui-c and Compo- 
silioti" hy A. I., 13owmcrn ancl N. H. 
Krilcoriati, both CMU-3, ancl N. G. 
t\lc:resan, 11-2 

t'ucifie Coast 24th Annual Fall Re- 
gicincrl Mecting, American Ceramic 
Society, Anaheitn, Calif., 6 c i .  30- 
Nnv. 3: 

"Slcti~: of tho Ari of Carbidc- 
C;t upiiiio Coniposite 1t:chnoloijy a! 
1 1 1 ( ,  I os Alanios Scientific Laboia- 
tory" by R. L. Riley ant1 J. M. 'luub, 
bot I1 CMR-6 
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I years ago in 10s alamos 
Culled from the December, 1951, files of the Los Alamos Herald by Robert Porton 

No Pass Needed 
T h e  L4tomic Energy Commission announced that Santa Claus will 
not have to show an AEC pass to enter Los Alamos this Christmas. A 
memo stated the following: TO-The Security Division, FROM- 
T h e  Field Manager, “Be prepared to admit very soon at the entrance 
to Los Alamos one S. Claus-Identification: a jovial whiskered gentle- 
man in a sleigh pulled by eight reindeer-Mission: T o  make this city 
a happier place.” 

No Back Pay for AEC Employees 
AEC employees won’t get the retroactive part of a pay increase sched- 
uled for other Federal personnel according to an announcement by 
the Commission’s Santa Fe Operations Office, It said that a part of 
the legislation making salary boosts retroactive to July 8 does not 
apply to AEC employees and quoted a ruling from the U.S. Comp- 
troller General. 

Pinching Passengers is Costly 
A Los Alamos bus driver was fined $100 and sentenced to five days 
in jail for pinching two young female customers of his vehicle. He 
pleaded guilty of assault on a complaint from two teen-age girl pas- 
sengers who claimed they were pinched when they were leaving the 
bus. And- he spent Christmas in jail. 

Herald Stops Publishing 
The Los Alarnos Herald will cease publication it was announced by 
Lincoln O’Brien, president of New Mexico Newspapers, Inc. Reason 
for the suspension of the weekly paper was given as continued operat- 
ing losses resulting from a lack of revenue. T h e  Herald is the fourth 
Hill home newspaper which has quit  publication since the Los 
Alamos Times, an Army-operated paper, began on May 15, 1946. 

what‘s doing 
’UBLIC SWIMMING: High School Pool-- 

Monday through Wednesday, 7:30 to 9 
pm., Saturday and Sunday, 2 to 5 pm., 
Adult Swim Club, Sunday, 7 to 9 p.m. 
Closed from Dec. 16 through Jan. 2. 

3UTDOOR ASSOCIATION: No  charge, 
open to the public. Contact leaders for 
information. 
Date to  be announced-Shalako Dances, 
Zuni Pueblo, Walter Green, 672-3203. 

SIERRA CLUB: Luncheon meeting at  noon, 
first Tuesday of each month, South Mesa 
Cafeteria. For information call Brant 
Colkin, 455-2468, Santa Fe. 

LOS ALAMOS FILM SOCIETY: 7:30 p.m., 
Civic Auditorium. Admission: members- 
$50, others, $2. 
Dec. 29-”Paths of Glory” 

RIO GRANDE RIVER RUNNERS: Meetings 
scheduled for noon, second Friday of  
each month at  South Mesa Cafeteria. For 
information call Joan Chellis, 662-3836. 

LOS ALAMOS SAILORS: Meetings at noon, 
South Mesa Cafeteria, first Friday of each 
month. For information call Dick Young, 
662-3751. 

dOUNTAlN MIXERS SQUARE; DANCE CLUB: 
Mesa School, 8 p.m. For information call 
Florence Denbow, 662-5014. 
Dec. 4-Bones Craig, club caller 
Dec. 18-Bill Wright, Farmington 
Dec. 31-New Year‘s Eve dance (9 p.m.) 

NEWCOMERS CLUB: Dec. 11, 9 pm., Elk’s 
Lodge, Christmas dance. For informa- 
tion call Sally Jacoby, 662-4862. 

LOS ALAMOS GEOLOGICAL SOCIETY: 
Third Annual Earth Treasure Show, Rec- 
reation Hall. For information call co- 
chairmen, Lois and Ludwig Gritzo, 672- 
9877. 
Dec. 4-10 a.m.-10 pm. 
Dec. 5-10 a.m.-6 pm.  

LOS ALAMOS CONCERT ASSOCIATION: 
Dec. 6, 8:15 p m ,  Civic Auditorium, 
Ronald Williams, pianist. For information 
call Marilyn Stevens, 662-4873. 

Nov. 29-Dec. 13-American Field Service 

Dec. 8-Jan. 5-Quilling (paper designs), 

Dec. 14-Jan. 3-Tin decorators, Beatrice 

MESA PUBLIC LIBRARY: 

display by Al i  Ishmael, Lebanon. 

Bernice Umland. 

Cushing. 
Jan. 10-Jan. 31-Paintings, Museum of  

New Mexico. 
Travel Programs (Slides): 7:30 pm., Audio- 

Visual Room. 
Jan. 4-Donald Liska, Greenland 
Jan. 18-George Best, Finland 

10s ALAMOS ARTS COUNCIL: Family va- 
riety Christmas program, singing and 
storytelling, Dec. 12, 4 pm., Fuller Lodge. 
For information call Carol Ann Mullaney, 
662-4714. 

LOS ALAMOS LIGHT OPERA: Dec. 3-4 and 
10-1 1, Civic Auditorium, 8:15 p m ,  “Fid- 
dler on the Roof.“ Admission, $1.50, $2, 
and $3. 
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